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@ Improvemente in or relating to mobite oommunlcatkNi ATM netMrorlcs. 



@ The asynchronous transfer mode (ATM) oonv 
munication network comprising at least one 
mobOe temilnal arranged to be in radk) oom- 
munteatx>n with a plurality of base stationsw The 
base stations are connected to an access net- 
work by way of sub-network and a sub-networic 
interference unit The access network is cor>- 
nected to a mobOe network interface unit Each 
sub-network interface and each mobile network 
interface unit includes splitting/combining 
means arranged to operErte so that a nK>bile 
terminal can be affiliated to one or more base 
stetions at any one time. 
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Hiis invention relates to asynchronous transfer 
mode (ATM) communication networks and more par* 
ticularly it relates to the use of macrodiversity in mo- 
bile comnfHinication systems. 

Macrodiversity issued transmission t)etween a 5 
nK>bile terminal and a t)ase station must be combined 
at some point In the f bced network and infbnmation 
passing to the mobile tenmlnal must require replicat- 
ing. These functions may be performed at a central 
point within the f bced network but this leads to an In- io 
eff blent use of the fixed network transnnlsston ca- 
pacity. A more eff tolent use of f bced network band- 
width may be achieved by locating the combin- 
ing/splitting functk>n dose to the mobile terminal but 
in this case the function must move as the mobile ter- is 
minal moves and becomes affiliated to different base 
stations. 

Future mobile networks may well be supported 
by fixed networks employing PJfA transmissbn tech> 
nlques. The specifications accompanying our earlier 20 
patent applteation as hereinafter referred to, have dis- 
cussed techniques whereby pem^nent virtual paths 
are set-up across the ATM network between base 
stat'ons and a particular interface point to the fixed 
network mobile network interface unit Within this 25 
area the virtual channel identifier (VCi) Is given global 
significance and is used to designate the call. This 
technique has been enhanced to cover the case 
where a nrablle terminal changes aff iliatton to a base 
station parented on separate mobile network Inter- 30 
face unit In neither case is network switching re- 
quired to support changes in aff iliatton. 

The present applk^atlon, however. Is concerned 
to extend the principles of the earlier patent applica- 
tk>ns to cover macrodivereity and changes In the point 35 
at whfch splitting and combining Is performed to op- 
timise the use of transmission capacity. 

Considering firstly relevant material In mobile 
networks, it is important that the radk> spectrum Is 
used eff idently. Certain techniques by which this ef- 40 
f idency can be improved involve mobile terminal fre- 
quently changing the base station(s) to which they 
are affiliated (ie. through which they communk:ate). 
This Imposes stringent requirennents on switching 
times in the f bced network infrastructure if breaks In 4S 
communlcatton due to reaffillation are to be kept 
short A technique by which this may be achieved 
where a mobile requires a single path for oommunica- 
tk>n with a f bced network has already been described 
in co-pending GB patent application number so 
9213373.5. 

Further improvements may be gained where 
macrodiversity Is used but this requires a number of 
simultaneous communlcatton paths between a mo- 
bile terminal and the f bced network each using differ- 55 
ent base stations. Within the network this leads to the 
need to associate the various paths so that the infor- 
mation passing from the nwbile tenmlnal over such 



paths can be easily combined to reconstitute as far as 
possible the original data generated by the user ter- 
minal. In the directk>n of transmlsston to the mobile 
tenmlnal, the f bced network must replicate information 
and route this over the correct paths towards the mo- 
bile terminal. This process has to t>e performed in an 
environment where a mobile terminal frequently 
changes its aff lliatton and where the network paths 
used are constantly changing. 

Typically the network part of the nK>bile system 
will consist of base stations connected to a mobile 
network interface unit The mobile network interface 
unit will t>e the point of Interconnectton between the 
mobile network and the fixed network for as long as 
a connection Is being handled by one of the base sta- 
ttons in its area of responsibility. In a simple arrange- 
ment, uplink data is received at a number of base sta- 
tins and is passed to this one point where they are 
combined. Similarly in the reverse direction the mo- 
bile network interface unit would be responsible for 
replicating infbnmatton for transmlsston towards the 
nrx>blle terminal. Because a number of network paths 
are required, this will increase the transmisston ca- 
padty required of the access network between base 
8tatk>ns and nwbile network interface unit and it will 
be signif k»ntty greater than would be required by a 
single path per connectton. 

Benefits will accrue from distributing the splitting 
and combining function, hiowever. the mobile termi- 
nal will constantly change the base stattons to which 
it is affiliated which results in continuously changing 
access network paths. This will require that the pos- 
itions of the splitter/oomblner should be always 
(Changing which will potentially be a txirden on the 
control system. 

In the future, mobile terminals may be supported 
by a network using ATM. Such networks subdivide 
the data to be transmitted over the network Into small 
packets of data cafled cells. These consist of 48 oc- 
tets of user data and 5 octets of header. User data re- 
ceived over the air interface and for transmisston over 
the air interface is transported over the fixed network 
in one or more ATM cells. The term 'data' is intended 
to coverall types of informatton passing between user 
and network Induding speech. 

Known systems will now be considered and in 
this connectk>n and attentbn is directed to co-pend- 
ing GB patent application number 9213373.5. 

ConsMer all routing in an ATM network, the head- 
er of an ATM cell contains contrd Information indud- 
ing virtual path klentifier (VPI) and virtual channel 
klentif ier (Va) fields. These two fields are used to 
route cells across the ATM network. The VPI Is used 
to define a Icxiical virtual path between two points in 
the network and In general there j^tfUi Kq nn t^s^ 
' pTiysfcal co nne ction between these two point s. A vir- 
tual path will contain logical channels and the VCI val- 
ue defines Indlvklual logical channels within the vlr- 
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tual path shown in Figure 1. T he VCI only has signify 
icancewjjh'" '^'■^"ajjHh ^"^Thft sama VC I value 
"may S ereused on other virtual paths . In general a 
switcning node that routes on the basis of the VP! will 
not examine the VCI field. 

The forgoing is the standard operation of an ATM 
network as envisaged by CCiTT(now called ITU-T), 
and our oo-pending patent application referred to 
above, relates to a novel use of the VCI field, and le- 
defines the VCI so that Jt_ide ntifles the connection 
nnd nivm it qlnhnl niqnif imnre within lliiil |iiii 1 nf llip 
* access network controlled by a pa rticular n o o^ ^ile ne t- 
" Wonc imenace unit ^ Since swiSiing nodes which 
route on the basis of VPI do not examine the VCI, this 
use of the VCI does not conflict with normal ATM net- 
work operation. 

Referring to Figure 2, the connections between 
the mobile network interface unit 2 and base stattons 
4, 6 are defined by the VPI. The connection within the 
whole mobile network interface unit area is represent- 
ed by the VCI which has global significance across all 
such VPl's. Eac h connection in progres s will have 

unique VCI allocated mnhilo pftt^Q^ IntaeianA 

unit at connection set-up . The nrmbile network inter- 
face unit can then identify the cells relating to a par- 
tKular connection by reference to the VCI alone. • 

The network is configured so that the mobile net- 
work interface unit 2 has a virtual path to each of the 
base stations 4, 6 to which it is connected. With ref- 
erence to Figure 2, i t has a virtual p atfa-d ^ignated 
VPL to the base station 4, and a virtual path designed 
^V PIb to the base s ta tion SyThese designations apply 
^ atthe mobile network Interlace untt 2. Within the ATM 
network 10 the VPI may be translated resulting in dif- 
ferent values being used at the base stations. Re- 
gardless of the values are used they relate to the 
same virtual path. 

At the time of the connection to or from the mo- 
bile terminal 8 is set-up, the connectton is allocatBd a 
unique VCI which is placed in the VCI field of all ATM 
cells c arrying user data associated with that conneo - 
ti on from thfl base station 4. 6J:Q_the nrobile network 
interface unit 2. and from the mobile network inter- 
fece unit 2 to the base station 4, 6. The same VCI wfiil 
generally t>e used in both directions of transmission 
but this is not essential. In Figure 2 Connection X is 
allocated VCIx. 

When the mobile terminal is affiliated to a partic- 
ular base station the user data is transmitted across 
the network using the VPI associated with the con- 
nection from that base station to the mobile network 
interface unit 2 and the VCI allocated at connectkMi 
set-up for the connection. In Figure 2, when the mo- 
bile terminal is affiliated to a base station 4, VPIa and 
VQx used, and when the mobWe terminal is affili- 
ated to base station 6, VPIb and VCIx are used. 

As described in co-pending GB patent applicatton 
number 9214572.1, the principles exptained above 



may be extended to the case where a mobile terminal 
is affiliated to base stations parented on more than 
one mobile network interface unit or moves to a base 
station parented on a different mobile network inter- 

5 face unit With reference to Figure 3. it can be seen 
that when the nrK>bile terminal changes affiliation 
from the base station 4 to the base station 6, suitable 
translation of the VCI by mobile network interface 
unit Q will ensure that at the point at which the links 

10 from the base stations are combined within mobile 
network interface unit P, the VCI value assigned will 
be VCIx even though the VCI value used within the 
control domain of mobile network interface unit Q 
may be different 

15 Figure 2 has been introduced as showing the 
case where a mobile terminal 8 is only affiliated to 
and only communicates via the base station 4 or the 
base station 6. However, the same arrangement will 
apply if the nfK>bile terminal 8 communicates simutta- 

20 neously through the base station 4 and the base sta- 
tion 6. 

Figure 4 shows an arrangement by which 
streams from different base stations ntay be routed 
to a combiner unit and how data from the splitter can 

25 be routed to the correct base stattons. 

The mobile networ kjntetface unit 12 shown in 
Fk^ure 4^mp ri«^g an ^TM cwiWi 1 A afyf^ pged to 
handl e virtual channel routing onlv f"^ arrftaft 
netwocki^nd a pair of buffers 1 8, 20 for storing data 

30 transmitted from the mobile via base station BSA, 
and the base station BSB respectively. The outout 
from e ach buffer is connected to a circu i t? 2 yrfiich is 
arranged to combine the data in th e bufteg and mod > 
i fylRg hea de i r I n fui 1 1 l a l i oM . Tl itr gpgutofthe circuit 22 

35 is connected to ah input dt informatton processing cir- 
cuitry 24, the output of which is fed to a f bead network. 
A spl itter circuit 28 receives information from the fixed 
network and is used to replicate the cell information 
and modify the headerlnformation. The splitter circuit 

40 26 has tNO output lines connected to an input of an 
ATM, switch 16 rpspectively, which is provided vwth 
virtual pat h routing information only and is arranged 
to feed infn ftnfltiftn ntit tft ttia flnrftss netwprk- 

Each connection in progress will have a unique 
45 VCI allocated by the mobile network interface unit 12 
at connection set-up and for each connection the mo- 
bile network intertace unit will also allocate a buffer 
12, 20. it is assumed that the mobile terminal is using 
macrodiyer sjty. Data arriving at the base station is 
50 placed in ATM cells with the required VPI and VCI in 
the header and will be routed over the ATM network 
using the VPI. On arrival at the mobile networic inter- 
face unit they will be routed to the buffer indicated by 
the VCI where they are combined. Since the nwbile 
55 network interface unit 12 knows the connectton iden- 
tity it can append the VPI and VCI required by the 
fixed network before launching the cell into the ATM 
f bced network. 
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In the reverse direction the mobile network inter- 
face unit will replicate the incoming ATM cells, trans- 
late the ATM header as appropriate and transmit them 
to the base station(s) to which the nrK)bile terminal is 
currently affiliated using the VCI defining the conneo- 5 
tion and the relevant VPI(s). 

The foregoing assumes that all the base stations 
are logically connected directly to the mobile network 
interface unit The required access network transmis- 
sk)n capacity can be reduced if the splitterfcombiner 10 
function is distributed. 

• ' To enable magodjvei^ly routed data to be oonrv- 

bined at a point nearer the base statton than the mo- 
bile network interface unit, the mobile infrastructure 
network may be divided Into sub-networks. The sub- is 
networks will interfece to the rest of the network by 
means of a limited number of sub-network interfaces 
(SNI's) which will contain splitter/combiner units. 
Such sub-networks will often occur naturally in a net- 
work and could consists of a MAN, cell cluster, or the 20 
area served by a concentrator, for example, as part 
of a hierEut:hical routing strategy. Thus a sub-network 
I will be logically separate although physically it may be 
an integral of the total network. 

According to the present invention there is provid- 25 
ed an asynchronous transfer mode (ATM) communi- 
cation network comprising at least one mobile termi- 
nal arranged to be in radk> communication with a plur- 
ality of base stations, said base stations being con- 
nected to an access network by way of sub-network 30 
and a sub-network interference unit, sakl access net- 
work being connected to a mobile network interface 
unit, characterised in that each sub-network interface 
unit and each mobile network interface unit includes 
splitting/oomblning means arranged to operate so 3S 
that a mobile terminal can be aff lHated to one or more 
base stations at any one time. 

According to an aspect of the invention there is 
provkJed an ATM oommunlcatkin network, wherein a 
particular route across the network is kientif led by a 40 
virtual path identifier which Mentlfies a particular 
base station or a partk;ular sub-network interface 
unit, or a particular nnobile network interface unit 

An embodiment of the present inventton will now 
be described with refBrenoe to the accompanying 4S 
drawings, wherein: 

FIGURE 5 shows a modified network structure 
with distributed splitter/combiner f uncttons, 
FIGURE 6 illustrates the use of VPIA/Ci's with 
distributed splitter/combiner f uncttons, so 
FIGURE 7 shows a plurality of base statk>ns be- 
ing connected to a mobile network Interface unit 
by a pair of sub-networks. 
FIGURE 8 shows the handover protocols and use 
of the splitter/combiners, 55 
FIGURE 9 shows a sub-network interface algo- 
rithm for use in alk>cating the splitter/combiners. 
FIGURE 10 shows a mobile network interfece 
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unit algorithm for use in allocating the split- 
ter/combiners together with addittonal informa- 
tion processing, 

FIGURE 11 shows a number of base stations be- 
ing connected to a number of different mobile 
network interface units, 

FIGURE 12 shows the handover protocols and 
use of splitters/oombiners on handover between 
base statbns on different mobile network inter- 
face units, and 

FIGURE 13 shows a modified mobile network in- 
terface unit algorithm handling inter mobile net- 
work interface unit handover. 
Referring to Figure 5, the modified network 
structure under conslderatton is shown, and only the 
distributkm of the spHtter/oomblner functton is con- 
sidered here. 

In Figure 5, the base stations 30, 32 are connect- 
ed to a sub-network 38, a base statnn 34 is connect- 
ed to a sub-network 40. and a base statk>n 36 is con- 
nected to an access network 42. Amobile terminal 44 
communicates with the base statk>ns. A sub-network 
38 is connected to a splitter/combiner network 46, the 
output of which is connected to the access network 
42. Similarly, the sut>-network 40 has an output con- 
nected to a splitten^combiner circuit 48, the output of 
which is connected to the access network 42. The ac- 
cess network 42 is connected to the mobile network 
interface unit 50 whk:h also carries out a split- 
ting/combining f unctton as designated by circuit 52. 

In comparison with the basic scheme referred to' 
above, the significance of the VCI is unchanged but 
that of the VPI is modified so that it may indicate not 
only the base statk)n but also the sub-network inter- 
face unit Involved. The VPI thus shows the node (be 
It base statton or sub-network interface unit) from 
which uplink cells originate and to which downlink 
cells should be directed. 

in Figure 6, elements which are the same as 
those shown in Figure 5 bear the same reference nu- 
meral. 

With reference to Figure 6, the base statton re- 
ceives information over the radio interface and en- 
capsulates it In ATM cells It appends a VCI corre- 
sponding to the connection (VCIx) and a VPI showing 
the base station. Depending upon the network topol- 
ogy the cell is either routed through a sub-network 38 
to a sub-network interface 46. or goes directly to the 
mobile network Interfeoe unit 50. If the path is through 
a sub-network the sub-network interface unit 46 
changes the VPI so that it gives the sub-network in- 
terface kjentity before forwarding the ATM cell to the 
mobile network interface unit 50. 

Depending upon whether there are any macrodi- 
verse paths and where they first pass through a com- 
mon unit, splitting and combining can be performed 
at either the sub- network interface unit or nrK)bile net- 
work interface unit 50. Using the VPI values shown in 
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F^ure 6, if splitting/combining is performed at the 
sub-network interface unit 40, the two paths can be 
identified by the VPI values A and B; if the function 
is perfcuTned at the mobile network interfece unit they 
are identified by values M and C. 5 

On the downlink, if the mobile network interface 
unit 50 is performing the splitting f unctnn it sends the 
replteated infbrmatton with the VPI values VPIm and 
VPIc. The sub-network interface unit M will pass the 
data transparently merely changing VPIm to VPU or io 
VPIb as appropriate. If the sub-network interface unit 
perfbrms splitting the nrwbile network interface unit 
50 will send on VPIm only and the sut>-network Inter- 
face M unit will send on both VPIa and VPIb- 

Each affiliation and deaff iliatton request from the is 
mobile terminal (or base station) contains the identity > 
(VCI) of the connection and the base station reporting 
the change (VPI). On receiving an affiliation request . 

"wh ether It is aware of a connectton using the quoted 20 
'VCI and if so ^ions a splitter/combiner to the con- 
"nroflon. OtherwisaJt j)asses the message on having 
f iret changed the VPi value to show the mobile ne t- 
work int^ce unlt'tfja LB is the n^poin t on the con - 
n ectton to the mobije ienpipairbn receipt of the mes- 25 
'sage the mobile network interface unit similarly de- 
ciles if it already knows about a connection with that 
V CI. If it does it allocates a splitter/combinen it if does 
n ot it is a new connect ion within th^ ^bAi^ network 
Jntscfaceajnitarea. 30 

On deaff lliatton a similar but reverse process ap- 
plies. 

The above assumes that the combiner functton is 
straightforward and performed upon digital data 
streams. If this were so, the output could be passed 35 
directly to the f bced network without further manlpu- 
latton. In fact the output from the base stattons may 
well contain additional information to allow the com- 
biners to make a more informed deciston about which 
of a number of information streams to select at a given 40 
instant Such additional informatton will usually be re- 
moved as part of any combining process but will be 
sent by the base statton even when parallel paths do 
not exist, and so when no combining occure it will 
have to be rennoved from the data stream before it is 45 
forwarded to the f b(ed network. 

The method for assigning individual splltter/conv 
binera may be illustrated by means of an example. 
Figure 7 shows base stations A, B and C connected 
to the mobile network interface unit via a pair of sub- so 
networks which connect to the main network via the 
sub-network interface units M and N. Each sub-net- 
work Interface unit has its own splitter/combiner as 
does the mobile network interface unit 

The mobile terminal Is assumed to start off by be- 55 
ing affiliated to base statton A and progressively 
moves to being affiliated to base stations B and then 
C. In so doing it passes through conditions where it is 



simultaneously affiliated to basestattons Aand B and 
later base stations B and C. Here it is assumed that 
a nrK>bile terminal uses macrodlversity and communi- 
cates via all the base stattons to which It is affiliated. 

Figure 8 (with reference to Figure 7) shows the in- 
teractton between changes in mobile affiliation, the 
invocation of the splitter/combiner functton, and ad- 
ditional infbnmatton processing at the sub-network in- 
terface units and the mobile network interface unit In 
the connection state (a) in Figure 8, the mobile termi- 
nal Is affiliated to base station A only. On the uplink 
the base statton forwards the user data with the as- 
sociated additional Informatton. Since there is only a 
single path no splitter/combiner is required at the sut>- 
network interface unit 48 and additional informatton 
processing is performed at the nM>bile network inter- 
face unit P. 

The mobile terminal now requests affiliatton to 
the base station B quoting the VCI for the connection 
and a splitter/combiner is allocated at sub-network in- 
terface unit M. The mobile network interfiaoe unit 50 
is informed that it will in future receive processed 
data. The mobile tenmlnal now has dual divereity, 
state (b) Figure 8, and the two paths are combined at 
the sub-network interface unit M where any additton- 
al informatton is removed as part of the combining 
process. 

The mobile tenminal deafflliates from the base 
statton A, and the connection reverts to the state it 
was originally but with the base station being B, rather 
than A, state (c) Figure 8. Addlttonal informatton proc- 
essing goes back to being performed at the mobite 
network interface unit P. 

The nK>bile terminal now requests affiliatton to 
base statton C, which is on a different sub-network. 
Since the sub-network interface unit N knows nothing 
of the VCI given in the affiliation message, it passes 
the message onto the mobile network interface unit 
The diverse paths are combined at the nrK>bile net- 
work interface unit and any addittonal information is 
removed as part of the combining process, state (d) 
Figure 8. 

Finally, the mobile terminal deafflliates from 
base statton B. The connectton again reverts to Its 
original state but with the base statton being C rather 
than A, and the sub-network interface unit being N 
rather than M. state (e) Figure 8. 

Figure 9 shows the principle of the algorithm per- 
formed at the sub-network interface unit to decide 
whether a splitter/combiner should be allocated to the 
connection. It also shows the nature of the messages 
sent to the mobile network interface unit If the sut>- 
netwofk interface unit is to perform combining, it In- 
forms the mobile network interface unit to expect 
processed data. If the VCI is not known In the sub-net- 
work interface unit It changes the VPI and passes the 
message onto the mobile network interface unit 

The operation of the nwbile network interface 
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unit is similar (Figure 10), but since it is assumed to 
be the highest point in the access network, messages 
cannot be forwaided. Also, messages may be re- 
ceived directly from base stations which are not part 
of a sub-network as well as from the suthnetworks. 5 
In additton, the mobile network interface unit has to 
decide whether addttional informatton processing of 
the uplink data stream is required. 

Although the above has been discussed in the 
context of one network scenario, there is flexibility in io 
how the principles outlined can be used. 

It has been assumed that there is only one sub- 
network interface unit per sub-network. It will be ap- 
preciated that there could be a number. 

If there is no free splitter/combiner at a sub-net- is 
work interfece unit when one is required, it would be 
possible to route both paths to the mobile network in- 
terface unit and use a splitter/combiner there. This 
would optimise the use of splitter/combiners but 
would require extra network transmission capacity. 20 

Although only two levels of splittef/con>blner 
have been discussed the number of levels could be in- 
creased should it give a wore cost effective network 
solution. This can be used to provide handover be- 
tween base statk>ns on different mobile network in- 2S 
terface units. 

The above has assumed dual diversity but the 
principle could be extended to cover increased levels 
of diversity. 

The above method of operatton will not only re- 30 
duce the length of any second network path required 
to support nrtacrodlversity, but will reduce the number 
of VPI's handled by the mobile network interface unit, 
thereby increasing the number of base stations that 
can be supported by a single mobile network inter- 35 
face unit 

To meet the requirements of particular radio sys- 
tems the splitter/combiner f unctton can be replaced 
by a splitter or a combiner. 

Where the radk> system is such that no informa- 40 
tton addittonal to that received over the air Interface 
is transmitted from the base statton towards the ac- 
cess network, the additional informatton processing 
function and messages relating to the control of such 
a function can be rennoved. 45 

The applicatkvi of the above principles to hand- 
over between base stattons controlled by different 
mobile network interface units is indicated by means 
of the Ibltowing ocample shown m Figure 11. Initially 
the mobile is assumed to be affiliated to the base sta- so 
tion A. It then moves progressively to being affiliated 
to base stations A and B, base station B alone, base 
stations B and C and finally base station C alone. 

Figure 12 shows how the base statton, sub-net- 
work interfece units and mobile network interface 55 
units interact to assign the splitters/combiners and 
perform additional informatk>n processing. It should 
be noted that the controliing mobile network interface 



unit is now indicated as a parameter in the request af- 
filiation message from the mobile terminal. The sub- 
network interface units and mobile network Interface 
units have to decide what action to take on the bass 
of the combined VCI and nK>bile network interface 
unit values. 

Figure 13 shows the nK>dified algorithm per- 
formed at the nfvobile network interface unit 

Implementation of a system as herein described 
is beneficial In that it allows transmissk>ns from a mo- 
bile terminal over macrodiverse paths to be readily 
kientif led as belonging to the same connection and 
routed to a comnK)n point in the network using stan- 
dard ATM routing techniques without the need to per- 
form network switching each time a mobile terminal 
changes the base statkin to which it is affiliated. 

Additionally, an automatic method is provided for 
moving the point at which the combining and splitting 
of diverse paths is performed to the optimal point as 
the mobile terminal changes the base station to which 
it is affiliated. This is achieved by tow level protocols 
and does not require network switching. 



Claims 

1 . An asynchronous transfer nfK>de (ATM) commun i- 
cation network comprising at least one mobile 
terminal arranged to be in radto oonrununication 
with a plurality of base stattons, said base sta- 
tions being connected to an access network by 
way of sub-network and a sub-network interfer- 
ence unit, said access network being connected 
to a mobile network interface unit, characterised 
in that each sub-network interface unit and each 
mobile network interface unit Includes split- 
ting/combining means arranged to operate so 
that a mobile terminal can be affiliated to one or 
more base statknis at any one time. 

2. An ATM communteatk>n netvvork as claimed in 
Claim 1, wherein a particular route across the 
network is identified by a virtual path identifier 
which Identifies a particular base statton or a par- 
ticular sub-network interface unit, or a particular 
rrK>bile network interfece unit 

3. An ATM network as claimed in Claim 2, wherein 
if the sub-network interfece unit is performing the 
splitting/combining function, the paths are iden- 
tified by the values VPU and VPIb, and if the mo- 
bile network interface unit is performing a split- 
ting/combining function the paths are identified 
as VPIm and VPIc> and if a path includes a sub- 
network interface unit, it will pass the data trans- 
parently changing the value of the VPly value to 
VPU and VPIb. 
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An ATM network as claimed in Claim 3, wherein 
upon receipt of an affiliation request message 
the sub-network interface unit deckles whether it 
is aware of a connection using a quoted virtual 
channel identifier (VCI), and if so assigns a split- s 
ter/combiner to the connectton, if not, it passes 
the message on having changed the VPI value to 
show the mobile network interface unit that it is 
the next point on the connection to the mobile ter- 
minal. 10 

An ATM network as claimed in Claim 3, wherein 
upon receipt of a deaff illation request message 
the sub-network Interference unit decides wheth- 
er it has assigned a splitter/combiner to the con- is 
nectkm with the quoted virtual channel kJentif ier 
(VCI), and if so de-assigns the splitter/combiner, 
if not, it passes the message on having changed 
the VPI value to show the mobile network inter- 
face unit that it is the next point on the connection 20 
to the mobile terminal. 

An ATM network as claimed in any preceding 
daim, wherein the ntethod of assigning spiit- 
ter/combinere to a connection comprise the steps 25 
of: 

affiliate the nK>blle tenminal to the base 
station Aonly, the mobile terminal requests aff ili- 
atkHi to the base statton B quoting the VCI for the 
connectton, and altocating a splitter/combiner at 30 
the sub-network interface unit 

the mobile tennlnal deaffiliates from the 
base statton A, and the connectton reverts to the 
state it was originally, but connected to base sta- 
tton B, 35 

the mobile temninal requests affiliation to 
the base station C, 

if base statton C is on a different sub-net- 
¥vork the sub-network is ignorant of the VCI val- 
ue, and the message is passed to the mobile net- 40 
work interface unit, 

the mobile terminal deaffiliatss from the 
base station B. 

An ATM network as claimed In Claim 6, wherein 45 
if a splitter/combiner at a sub-network interface 
unit is required, and not available, the connectton 
is routed to the mobile network interface unit 
where the splitting/combining functton is carried 
out 50 
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